Pituitary binding of vasopressin is altered by experimental manipulations of the hypothalamo-pituitary-adrenocortical axis in normal as well as homozygous (di/di) Brattleboro rats.
In the present study we report the properties of vasopressin (VP) receptors in the anterior pituitary gland and show that the number of these receptors is markedly affected by adrenalectomy and hypothalamic lesions. VP-binding activity was assayed in particulate fractions of rat anterior pituitary glands using tritium-labeled arginine VP ([3H] AVP) as tracer. In the presence of Mg2+ the radioligand interacted with a single class of high affinity, low capacity binding sites. Magnesium ions modulated the affinity of the receptors but had no effect on binding capacity. Guanine nucleotides decreased the amount of tracer bound in a dose-dependent manner by increasing the dissociation constant (Kd) of the binding reaction by approximately 2-fold. Increasing the concentration of Mg2+ did not prevent this effect. Bilateral adrenalectomy (ADX) decreased pituitary AVP-binding activity: binding fell by 30% 4 h after surgery and declined further to 10% or less of control at 4 days. The decrease in binding was primarily due to a reduction in the number of receptors. Daily administration of corticosterone inhibited the reduction of binding activity at 4 days in a dose-dependent manner. Destruction of hypophyseotropic VP neurons by means of surgical lesioning of the hypothalamic paraventricular nucleus or the medial basal hypothalamus abolished the effect of ADX on pituitary AVP binding at 24 h but only attenuated the degree of receptor loss at 4 days. Furthermore, the lesions themselves caused a significant (approximately 30%) reduction in receptor number 4-7 days after hypothalamic surgery. Adrenalectomy reduced pituitary AVP-binding activity in homozygous (di/di) Brattleboro rats. The extent as well as the time course of the loss of receptor activity resembled that in normal rats. Rat anterior pituitary segments were exposed to synthetic CRF, AVP, or oxytocin (all 10(-7) M) for 4 h in vitro, and [3H] AVP-binding activity was subsequently determined. Both AVP and oxytocin reduced the amount of radioligand bound, while CRF had no effect. These observations allow the following conclusions: Magnesium ions and guanine nucleotides modulate the affinity of pituitary AVP receptors by different mechanisms and have no effect on binding capacity; Pituitary receptors for AVP are regulated by the amount of AVP released by paraventricular nucleus neurons as well as through a mechanism that requires the presence of corticosterone; Homozygous Brattleboro rats may respond to ADX by increased hypothalamic release of an endogenous ligand for pituitary AVP receptors.